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Effects of A/D converter in fiber optic communication system with 
electronic dispersion compensator on chromatic dispersion penalty 
 
電子等化器を用いた光通信システムにおける、A/D 変換器の波長分散ペナルテ
ィに与える影響 
 
電子光工学科 佐々木愼也（Shinya SASAKI） 
     
適応 FIR フィルタ形式の電子等化器を搭載した光受信機を用いた強度変調―直接検波光通
信システムにおいて、光受信機に搭載する A/D 変換器のサンプリング速度と分解能が波長
分散ペナルティに与える影響をシミュレーションによって検討した。その結果、波長分散
ペナルティが 2dB 以下を実現するには、A/D 変換器の分解能は 4 ビット以上、サンプリン
グ速度はシンボルあたり 4 サンプル以上が必要である、という結論を得た。 
 
In this paper, we present simulation results about the effects of ADC resolution and sampling rate 
on chromatic dispersion penalty (@ BER = 10
-6
) of 10 Gb/s and 40 Gb/s fiber optic communication 
systems equipped with adaptive FIR filter as EDC (Electronic Dispersion Compensator). In addition, 
supposing the allowable penalty of 2 dB, we determine the minimum ADC resolution and sampling 
rate that chromatic dispersion penalty is less than the maximum penalty. Figure 1 shows the 
simulation model of the fiber optic transmission system, and all the components shown here is 
described in Scilab Language. One of the simulation results is shown in Fig. 2, which shows 
dispersion penalty vs. resolution of ADC @ 10Gbit/s. 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1 Simulation model 
 
In conclusion, we have investigated the effects of 
ADC resolution and sampling rate on chromatic 
dispersion penalty by simulations. The result indicates 
that EDC performance requires the ADC with at least 4 
bit resolution and 4 samples/bit in simulated fiber optic 
communication systems. 
This research has been conducted mainly by Mr.  
Hirotaka Ochi, graduate of Sasaki’s laboratory. 
                                     
 
 
 
 
 Fig.2 Dispersion Penalty vs. Resolution of ADC 
